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[Patent Attorney] 
(57) [Abstract] 

[Means of Soiuiion] Imidiaiing seieaiveiy iight 10 resisi film w 
hich includes silazaneconnectitxi { Figure i and 103 ) which 
wa'^ fonned on group body which possesses theniaienaJ being 
fabncated in main surface, photooxidation doing exposed pan 
directly, clevtlopingthis and selectively remo\ing exposed part 
or unexposed part it fonns resist patteniahe etching it does 
substrate matcnal being fabricated witli this as mask. 

[EfTect(s)] High resolution and big dry etching resistance , it pos 
scsses dimensional control which issuperior, pattern fbnnation 
where throughput is higli with low cost where atlhe siarie time 
number ofsteps is little becf»mes possible, it is useful inthe 
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[Clainysj] 

[Claim 1 J First step w tiich tomis thin tilni which assists ofpho 
tosensiiive ntnerial vvhichforms polymer or ohgomer which 
includes sihiziinc conncx:tion as mun a)mptTnent onlhe 
substrate, second step whicii selectively exposes fiir uitrauolct 
light to above-nicntionedphotosensilive membnine, said by 
cutting ofTsiiii/iine connection ofportionwhich is exposed 
photooxidation it does. Developing above-mentioned 
photosensitive menibrane. pattern tormjition nx^thcxl which 
designates thatthe step ol'3rd which above-mentioned exposed 
part . selectivelyraixjves meinbi"ane otJier tlian oi* above- 
mentioned exposed part andfonns pattern is included as feature. 



[Claim 2] Iliin tilm which consist:> ot" photosensitive inttenal \v 
hich forms poKiner or oligcTnicT \vh;chlnclLldL^ sihiziinc 
joniK-ciion 111 skp which tomisp;m:m in:ikingiisc v>f 
semiconductor photolith(>graphy. as main cornpt>ncnt on 
substrate first step vvhicli isfcxmcd uith spin coating . scvond 
step which selectively exposes lighl ot'w avclcngnh 220 nm or 
less to thealxne-mentioned [)hotoscnsilive film said by cutting 
offsila73ieconnectionoffK)rtion which is exposed 
phottX)\id;iIion it dtx:s. uet developing aUne-nxiltioned 
photosensitive filni, pjiitcm lomtiiion iix-mIkkI 
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oratKnv-nxMitJonal c\pc>sed part and tlxTiis patk-ni r iiiduilai 
as t'eaturc. 

[C'Ijini3] PciliL-ni tbmtuion nvtlxxi which is sutial m flaini ^ 

\\h\ch designates thai itexpost-s in ab(m*-nx'nno!i;Ai scu»nd siq>. 
ntiking UM.' ol ArF exanxT laser hght iisfeiiliirc 

[Claim 4] Mam tomponenr hurei polymer or oligoiviLT ofaforc 
mentioned phoiosensiiive matcnai. paUem formaijiKi nieihtxl 
which Lsstaied in Clajin 2 wliicli designates that il is a cmipound 
or these biendwhich is displayed with Genend Fonnula of 
Cliemical homiula 1 as teatuie. 

[Chemical Formula I ] 



m\Z}&^2 2 0 nmi;i.T(7)7t^fflC^Til^^lz55;7^:L. 



R of in the diagram hydrogen group , or hydroxy grinip . displa 
the or inorganic substance base which. 

[Claim 5] Alter step oi aforementioned 3rd, to Si02 fxiltem tor 
matioii method which is st;ited in Claim 1 which designates that 
step wh)ch iscon\ened is included as feaJurc. 

[Claim ()] Pattern formation method which is stilted m Claim 1 
which designates that stepof 4th where aforementioned 
substrate has material being fabricated in thanain surface, with 
alorcmciitiDnod pattern as mask etching dcx:s thcalx^vc- 
mentioned matenal being Hibricaied is included as feature. 

[(^"iaim '?] Description above alkr etching, pattern fi^mtition m 
elliod whidi is si-ilcd in thcCl;um h which deslgn^lIe^ that 
aforementioned mask pattern is not rcmov-ed as feature. 

[( 'laim i<] Regarding to ineihod which uith semieoniluctor dc\ ic 
J nunuhiaiinng nielh(xi ftxriis pattern in iheiiiLun surlaee of 
.itoremeinioned equipmenU lirsl step which fomis thin 
tilmwiiich consists of phott>sensilive mtilerial v\tiich fomis 
poKiTTcr or oligomer which includes sihizanca^nnection as 
ninn component in above-mentioned cx^uipmenl surtace. 
Cutting t >lf si la/iine connection off>ortion which sekxiively 
!te\-poses to abow-nxTitioned photosensitive Him ntdini: use 
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lionc [X*ve!opifiu al»v\.'-niL'ntional ph oU is ens it iw lilia slcp 
ot .^rd wludi Iheahow-mLMitJoned c\p<.^Lxi part . >cloctiveiv 
ienv\es film other than the <w .ibow-rixiiiioned exposed p:in 
:md lorms paticni. /Viler dcscnpUdn .ibKuc devrlopm^, uith 
.itbrenxTiUoned pattern asthc mx^k. SLTniconductor de\ice 
manufaauring inethod which designates that step of 4thwhidi 
aforeinenlioned semiconductor device device matenal etching 
done is inchided astbuure 

[Claim 9j /Mter step ol aforemenlioned 4ih, semiconductor 
ce marmnictiiring method wtiich is stiitedin Claim 8 which 
designates thai aforementioned mask paneni is noU eirxived as 
feature. 
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[I>scnption of the Invention] 

[0001] 

(Technoloeical Field of Invention! This invention being somet 
hmg regarding pattern fonmiion method which uses opiiciil 
lithography equipment andthe semiconductor device 
manuiacturing method which uses above-mentioned techtiology, 
is suited fortheespeciaJly MCJS semiconductor device 
minufactufing method. 

[0002] 

[Prior Art] Photo! ithogi-apliy technology due to trend tt) short 
wavelengths liglit source with semiconductor device 
manutaciunng bctth achievemenls is done trend to high 
integralionand througliput of circuit as fonniiig technology of 
pattem whicli, is u.sed. Rese::u-ch of ArF excimer laser 
(wavelength 193 nm) is adviinced prescTiiiy. as next generation 
short wavelength light source. 

[{XX)3] \'arious until recently concerning resist pattem formatio 
n method, it is discussed to theChap. 1 I to 5 paragniph elc of 
tor exjunple " i esisl matenal * process technology " 
technology infomiition sotiet>' publication. 

[( HXM I h) addition. vvhcT! prtxcssing metallization iind aipiK'it 
y or other pattern, silicon oxide film 302 isformed on said 
sulTennu paxx^stng substrate 301, pattern fonriiition 
3()3( Figure 3a) doing by the monolayer orgiinic resist methc)d. 
attei cojnmg siud pattem to substnite silicon oxide film, haid 
mask nietluxi (Figure 3b) whicli proccsses30I such as above- 
nx'ntionod metiilliz;ition uitli siiid transfer pattern 302 as 
etching mask isinfonncd. .Abov^j-mcnUonetl hard mask method 
iind in order to simj)lify step of multiiaycrmeihod. directly 
tomiing ( Figure 3 c) Si{Jx pattem 302 hard ma.sk which tkxrs 
ihepnK'osint; "01 of substrate fmnini; metlnnl ('Figure 3 dlis 
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[(KM)^ j Paitcni tomxioon doing iTtUcn.i] uhicK iuis silox.inc 
nd as nmenaJ process whicli tlieaboNc-iTK-iitjoned h;ud ntLsk 
dircviJs u used lor fonniriL: nx'thod bv phohH.v\id.mon .ih;ii 
piiltcni lonr^rUKUi nicthLKl (Jiip^in Palent Appli^incin Ho " - 
I Jl'^^(W) pattern tbnnalKHi niethtxi ete u hieh use*, or acid 
gencralor (Japan Unexamined Patent Publicalum Hci 6 - 
2^7^37) etcwiiich processes substrate in miisk tor pol\siloxane 
IS in termed. 

[<>0()6] In addition, as phouwensitivt: flat plate tor printing, vsnt 

h iilu-aviolel liglit exposure nsikirii: use otthe ac-id whiih is 
tbm^ from photo aad generator also photosensitive rruitenaj 
which works inthe positiw t>pe by cision <loing silazane 
connection is proposed, ( Japan Unexamined Patent Publication 
Showa6l - 166X7). 

Umi] 

f Probierrts to be Solved bv the Invent ron] Positive t\pe phoiose 
nsitive ^mteri^^l which includes aad generator which uses above- 
mentioned silazaneconneclion because it has absorption wliere 
silazane (.onnectioniLself is strong with 220 nm or less does not 
function ;ls positive t\pe. 

[0008] Giemically anplilying type organic resist tor ab<:»ve-me 
nlioned /\rF is a or other problem where etching resistance isnot 
fijUy in processing wiring or other metal he material. 

[0009] Matenal process which above-mentioned hard niisk dir 
cvtiy is used fur ihclbnning method because ofthmg and 
chemically amplitying tvpe whicli include organic substance is 
jiproblem such as thing which is lacking in prcKess leeway. 

[(K)IO] Objeci of this invention, solving problem above, is to of 
ter pattern tbrtnation methtxiwhich possesses quite big dr\- 
etching resistiince. 

[(K)l 1} 

[Mc.ins 10 Solve tlie fV^'»blen-Ls] After lomiing thin film uhich c 
onsi^is o! phok)sensil!\v nuilenal which designLilesthc p(»KiiXT 
or oligomer which includes sila:iine connection on substrate 
substrate as ntiin component. the selectively exposing lilm 
tuikmg U-se of light source of wjwlength 220 nin or less., 
thcc.\pc>scd photi.K).\idiUion it dws iibove-mentioneii 
object, atkrthat develops and selectively removes lilm of 
exposed port or theunc\poscd p;irt and it ts achieved by 
tomimg pattern, [his nvthod connecting directly silazane by 
exposing ntiking useot short vv:ivelength light .source of 
wavelengtti 22() nm or less, cleiivage has ticsignatetl tliat it 
i.:iuse<plKHixi\i<laiion ivaction in high eHiciency as feature. 
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pjinei and in acidiUon to thchct !hal appliailion is JitTcrcnl. 
supcnor in sUibiliU ;uid the protrss Ilvwuv etc, it is clein to Iv 
a ditfcrence invention where umstJtutionand action are 

dlflCTCTlt. 

[0012] Conifx^und a thc^c blerid vshich is displayed witli Ciener 
al homiula of the Cheniiail Komiula 1 as photosensitnt: 
malenal which has above-men uonetl silazane connection, can 
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[Chemical Formula I ] 
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[00 1 4] R of in the diagn.ini of Chemical Fomiula 1 hydrogen gr 
oiip , or hydroxy group .displays or inorganic substance base 
which. 

[0015] Reaction mechani.^m of this inveniion is explained cone 
erning. making use of the Figure I in Gise of poly hydro 
silazane 102. 

[0016] When excimer laser light 101 ts irradiated to above-inen 
tioned film which wasfonncd with spin coiiung inethtxl etc on 

substrate, as for exposure energy- beingabsorbcd mainly in 
silazane connection 103, chemical bond of iheexposure to light 
molecule in ( Figure la ) expt^scd piirt is activated, oxygen 
molecule 1 04, reacting with or water 1 05 etc. toSiOx it 
wnverts connection \\iiich is actn^ated by above- 
meiitionedottting ( Figure lb ). Because of that existence of 
oxygen molecule and water nx)leaile is inip^irtcuit inreacli<.Ti at 
time of :ibove-mentioncij exposing 

[0017] Ekcausc alxivc-nxmltoncd photooxidation reaction is no 
t cheinicaJly anpli tying reaction, it is acheniical inaction which 
is superior in dimensioiiiiJ control a( Siuix- tmx; has 
environmcnl resistance. Because of this, aflcr expensing surlace 
layer made {xo ly soluble occurs due to cx-tntamination ofthe 
amine or other trace amount in ( I ) air until recently m 
chemiailly ainpiilMng resist. (2) resist sensitivity depends on 
holdin'j tmu.' in :«r !n i >rder to uv.^ cuaKiic r.^action due to 
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LOiuIitian of PEB. ackl ciiLiKsi which ivcurs iii j4i cxptisoi 
pan s^tteniig d<.>es in jcmsi luuithc or other problem uiiere 
sun( 1 . 1 93 in) step t oritrokibHn> is KkI am be c\ade<i. 

[OolS) /Vs tor this rjjteiiun cvcti iVom expennitmtaJ result k'lou 
Mipport ;ind other ^. 

[OOl*?] hi 1st, uheii Founer infrared absorption spectrum c hang 
e approxirnalely of .ArF excinier ktscr exp<.>siiiv of theabove- 
nvntioned poly hydro sihizjuie uas inspected, at^er ArF 
exposing tiieabsorption with siiazane conneclioiuiecreJLScs, 
absorption with the siloxaiie bond increases this silazanc 
cx)nnection in above-nientioned poly hydro silazane ( bond 
energy 4.4 eV ) and culsofV connection of silicon and hydrogen 
( bond energy 3 24 cV ) with abow-mcntJonetlArF ( phi> 
cTiergy approximately 6.4 eV ) exposure, siloxanebond ( 
energy 8.3 eV ) has shovNTi phoi(X)XidaUon reaction which 
isl<TTried. 

((X)2{)] In 2nd. above-rnentioned poly hydro silazane is transpar 
enl \is-a-vis thelighi of wavelength 22i) nm or greaier, but 
;ibsorptton beconies strong vis-a-vis wawlengtli 220nmoi 
iesslight and witli wavelength (193 nm) of ArF excimer laser 
almost does not transmit light( absorbance =20/ m). To be 
strong ble^iching (absorbance ^i').3/ m) doing has shown tact 
that to Si02 (With 1 93 nm transmittance 90 '! o or higher )it 
converts effici«^tly iind, \\'ith ArF exposure. 

HX}2 1 j To SiOx >aid exposed p^rt whidi is converted be able to 
acquire seleclivityof dissolution rate very in alkali solution , or 
alcohol or otbiiT developer withabo\'e^inentioncd short 
wavelength exposure, negative t\pe pattern can be acquired. 
FurthenncHe m order development aintrast to improve, 
optinuzalion Qiedewloper .and developer concentration etc it 
is desirable to do. 

[0022] In cxphuiation ;ibove, you expressed concerning in case 
of poly hydro siUizanc.but sikiz;ine content photosensitive 
niitenal of range u hich does not change thegist of this 

mvCTition ciin be ased enurely. 

|(M)23 j In iKidition, m ordeT to stTcngthen conformity ofahA-e- 
nvntionctlphotosenslti ve trtiterial and above-n)entioned 
>ub>!r;i!c, coniiH-niitN it is dcsir;iblcc^spcciallv a'ld abnc- 
nviUionai photo.>t.Tisiti\c niateruil which do surface trcfitnicnt 
111 the substrate substrate to add niiitenal which improves, 
f-urthcmiore. m atxne-nyntioned photosensitive matenal to 
intrtKlucc and quite it iselTcdivc to improwmcnl of sensitivity 
to mix comjxmnd which gcncTates radical due to far uliraN-iolcn 
light lighting. 

f'wp I* nv!T'-vK*t! ^iOv p:it!om. kvaiNo SiO: it ha-^ c 
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BcaJuse of ihiU, when >ubsu-;iic pK)lysilia)n clc dr>' ctchmg i> 
done With the^ibove-nrnin Micd Si(K palteni as niisk. when 
convtiitionaj resist which i> tonrtd bythe organic substance is 
designated as rna.sk conif>dred \o, one order nx>re high 
select!\it\is iicquircd. In .uidition. comparing with hard nrisk 
which was formed direct!) withcxposuiv only half extent 
making use oi abow-meniioneti si lane inalerial whichthe 
oxidation is not done etching resistance is high. 

[(X)25] At time of aUne-mentioned exposure with eflect of ble 
a;:hing,rellection from substrate substrate and iniluence of 
diraensionaJ vai ianon with multipleimerteiwce inside film:ia* 
held down In addition, resist pattern of satisfactory' shape of 
film thickness of the 1 .4 m it is a fomiiibie at Iciisl. 

[IX)26] VVhen m above-mennoned photosensitive material, me 
in! complex . or organometa! ,the or melal oxide etc are 
sKlded, dr>' etching resistiincc iiiproves. Abo\^*-nxTitioned 
pr(^rt>' whai applying to diy etching mask of aluminum-hased 
iindihe limgsien or other meial iihn. becomes big bcaclii. 

({)027J In addition, as for this material as for being jx)ssible to u 
se as thetop layer resist in t wo- layer res 1 si method of past it is 
not necessary- to say. In addition, also tt is possible to use for 
ntiskof wet etching. 

[0<)2Sj AftcT description above develc>pmg. substrate is heated 
;ibove the 1 0 0 degrees, it exposes to oxygen plasma with or 
oxygen ashing and theoxygen recKtive ion etching etc, 
promoting Si02 conversion of above-mentioned pattemiight of 
4)r wawlcngth ?<)() nm w U^s is irriKliated with such as. you 
canimproviepropertyofdo etching resi.stance and tnoisture 
absorption or other film. 

[0029] On one hand, to silicon niu ide also it is {x>ssible by heati 
ng in nitiogen atniosphereand m reducing atmosphere, to 
convert resist piU tern, property of drv' etching resistance and 
the nx>isture al)sorption or other film can be impro\'ed. 

[0(i.nO] As lor .ibove-mentioned SiO\ resist pattern al^er substra 
tc etching, wet .step such a^ mechanical pi.">lishing , or dilute 
hydrotluoi ic aad .md slroiii: alkali. It cm renxne with dn' 
clchjnL; etc which uses i>r fluorine ga<. systiin eic. 

[00."^ 1 1 l^attjni tomwtion step which uses coin-aitional orgimic 
resist which includes atbrementioned lurd misk iTKrthcxl and 
mululaver resist u'cthtxi etc: is substitution possible in above- 
incntionalpeittem fbrm.'ition inethod. Because of this pattern 
Ibniiiition which is superior in dimensional control wheie 
ihc^uimbcT of sieps is luilc is possible. 
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abow-mL-nticHicd p.'ntcm tbmiilion iiicihod. In case ol M( )S 
scnucoiuluaor. dirccilv pailein tornialion and iuix^rphous 
silicon or mcLil or (.>i}kt gale niatenal ofthe silicon nimde film 
which IS ustxl tor irtisk of I.OC'OS field oxidaiiai p^mcm 
tbmialion . thcabo\t-fixTi tinned pciUcm fomwlion rivth<Ki cin 
be utilized w ith vaniHi; step such ;is pattern th niation of 
tungsten md copper (>r other nviallizaiion material and 
formation of througfi hole, in this aisc, il is desirable to 
expose nx^ing use of /\rF exc iiner kiscr stepper, step bec:uise 
of simple there is a beneiit v^here throughput andthe vield arc 
good. In addition, because dimensional control is good, 
tlireshold wltage of gate theLSI where perlbjinance wliich held 
down scatter is gocxi can beproduced. 

[fK)33] Alter substrate fabrication, it is good i-enx>ving above-m 
entioned pattern, butvsithout renxnmg if remaindei- it leaves in 
semiconductor de\ice. production stepmore becomes simple. In 
this case because dieiectnc constant is small ni complin stni with 
CVD silicon oxide tilraetc in addition does not include organic 
Jraction ;r. abcvv? iTjerilionedpaltcrr. there ii> a or other benswt 
where reliability is high, h ;Kidition also it is possible to use 
with structural or otlier reason ofthe device, ambining with 
cOTventional CVD membrane and organic pol yimide film. 

[0034] 

< Embodiment of bvention > 

(Working Exanple I ) On substrate spin coating n did xylene 15 
weight percent solution of p«3ly h>xlro silazane with condition 
utlhc 2(KX) rpm 60 second, aiicr that 3 nun iliemial 
processing did uitii 80 X\ fornxdthc film thickness 300 nm 
resist film As for poly h\dro silazane uniform tliin film of 
film thickness 30 to 1000 nm is Ibmtible in iheprcparalion 
with spin coating . In addition, solvtnt of ala)hol because of 
useable it issuperior in safety. 

[0035] Various putlem of dimension 0. 1 3 m to 1 m wen; 
exposed to abow-nientioncd substratcniiiking use of ArF 
excimer hiser exposure LX|uipnient (NA-0. 55) Next 30 .second 
aller developing, with letKimethyl annxinium hydroxide 5 "o 
laiueoas solution water wash titnng. L'lel SO C {>() sect^nd 
thennil pnxx^ssing it did. Result of observing p;meni exposure 
sectiCHi, uith scanning el L\- iron microscope verihcclthat piittcm 
of minimum dimensKin 0. 1 3 m was tt»rmed \is-a-\is la^er 
illuminaticmquiuititative40 niJ'em:. (n addition. whcTi cycle 
tvpe phase slii fling mask is used pattern of dmx-nsion 80' 
nmcould he lomxxi. 

[O036j In additK^n. also tl is possible ttuio \\i\\cm fonuition tm 
group b<.KivA\ hich possesses step on ;.urfacc, but ai that 

• • •■ ■■■ ^< ,. , . : . . ..1 -\ F ^ 
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[(X)37] Wiih this wDrkmi: cxaiiplc, fx>ly hydro sila/iine wa-s ii,sc 
d for resist, but it with exposure with substance utiich h;Ls 
silazane conncftuxi ntitmid which photcx^xidation isdonc ii 
does nol limit to tliONc- \\'hich aiv sfiown in this working 
exanple. 

[(K)38] NMth this working cxninpic , nnaking use of .ArF cxposur 
e. it was possible with tlic pradical setisilivit\'to form line 
pattern which has high dr>' etching resistance. 

[(K).19] (Working Exaniple 2) Blend of 4 ; 1 of poly rnctlnl sils 
esquioxane and poly hydro sihzane has transnuttance of theTO 
percent with film thickness ol'O.S m vis-a-vis /\rF excimer 
laser, spin coating it did etliyi cellosolve 1 0 weight percent 
solution of above-mentioned blend with conditionof 2(XK) rpm 

second, alter thai 3 min iherma] procvssmg did with 80 C, 
i'onned resist film of film thickness 30() nni Various pattern of 
dimension 0.2 m U) 1 ni were exposed to abov\r- 
n'ier>t;oned substrcit;.' rmluii'*^ Lit^e of Aj'F exciincr !'>'-''*^ f>vrvitiin» 
etjuipnient (NA=().55). Next 30 second alter devekiping, vsith 
tetraniethyi ammonium hvilroxide 5 % aqueous solution water- 
wash doing, the 160 40 second therma] processing it did. 
Result of obserxing pattern expo.sure section, watfi scanning 
electron microscope verifiedthat pattern of dimension 0.2 
m was formed vis-a-vis laser illuminationquaniitatiw 60 
ml, cm:. 

[0040] With this working exanpie , fine resist pattern where dr 
y etching resistance is high it could fomi 

[0041] (Working Example 3) C>n silicon group hotly poly hvdro 
siliizane and tnchloro phenol (radical generator) spin coating it 
did weight ratio 10: 1 mixed solutionwith condition of 4000 rpm 
6(» second, after that 3 min tliermal processing did withthe 80 
^C, fonned film thickness 300 nm photosensitive film 
pattern of dimension of 0. 13 m to 1 m was exposed to 
above-mentionedsubslrate, making use of ArF exdmer laser 
exposure equipment {NAH).55 ). after that 30 second after 
de\ eloping with telramethyl ammonium hydroxide 5 "/o aquetxis 
s<,>Uition. tiie water wash doing 100 ""040 secon<! thermal 
processing it did. Result of obsei^'ing pattern exposure section, 
witii sctuining electron microscojxr verifiedthat pattern of 
diUKTision 0. 1 3 m vN-as fonned vis-a-\is laser 
illuminationqumlitativc 5 niJ ctii:. 

[0042] With this working exanple because of increasing sensifi 
vity tnchloro phenol was usai as radical gencrator.but if n is 
sorrcthing which gentTates radical due to exposure, itis not 

restncied by this working example. You can tinnk for exanple 
chU»nne conpound ;ind bromine compound and iodine 
■ ■....1 .< u, . ,r,,..^ , ,, 
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[(.K)43] Resist rKiltcrii could be tomt'd in high ^alSltI\^t\ with th 
IS working example . \Mth ArFe\posure. 

f(X)44] {AVcM-kmg hxciiiiplc4) On sjhcon group body spin cxniiin 
g It did 10 ueight [XTccnt solutjem of poly hydro silaziuK- .uui 
iheiitaniuin aJkoxide 4 : 1 with condition of 3000 rprn 60 
second, after tliat 3 min thennai prtx-essing didwiih 80 . 
formed filrii thickness 200 nm resist film panem of 
dimension of 0.1 3 mto 1 niwas exposed to above- 
meniionedsubstrale, making use ol\\rF excimcr laser exposure 
equipment (NA^).55). 30 second after de\doping, with 
tetraniethyl ammonium h>tlroMde 5 °/o aqueous solution water 
wash doing, 1 00 40 secotul themiil processingii did. Result 
of observing pattern expc^sure section, with scanning electron 
microscope verifiedthat paneni of din->ension 0. 1 3 m w^ls 
tbmied \is-a-vis loser illiiminationquontitative 40 mJ-cni:. 

[0045] IVlaking use of above-mentioned paHern, tungsten film 
iTSiikuic iTiC of thellisonr.e l\pc cjs: v.t^eri dr)' etchinu do-.s, as 
silicon oxide film hard meisk which w<is fomied with the CVD 
method in comparison with when it uses selected etching ratio 2- 
fold improvedvis-a-vis above-menticned substrate tungsten film. 
Bui with this working example, materia] sviuch mixes titaiuum 
aikoxide to poly hydro sila2ane wasused. wth substance which 
has silazane connexion with exposure if themixture of material 
whuh photooxidaiion is done and dry etching resisiance metal- 
containing ones which improve you can use not to be rcstrided 
by this working examj^le. 

[0O46] (Working Hx<imple 5) Next \ou explain concerning m<i 
nufcictunng method of equipment of MOS semiconductix 
whichu-ses this in\eiition making use of Figure 2, 

[0047] (1 ) LOCOS fi^TTTTation 

L,(X OS n^isk resist pattern 203 was formed thermal oxidiilion 2 
02 after doing silicon group bocl> 201 ,irKjking use of method 
which is shown in Working Exainple 2 ( Figure 2a ), Next 
doing field oxidation wath this as nmk, il formed LOCOS 204. 
alter that resist patiern Iilm ofacliwrepon, silicon t)xitle film 
was remox-al ( Figure 2b ), 

[Ol^-;] (2) Crtite fo;in;ition 

Next attei doing gate oxidaiiw 205 with dr>- oxidation, anx:>ni 

hcuB silicon film 206 which phosphorusof film thickness 0.2 

m doped IS clone was lormcd on sdicon oxide film with (.'VD , 
tile gate processing use resist pattern 207 was tomied inaking 
use oi'nx'lhcxl which on this substnue isshown in Workmg 
Lxarnple 1 ( Figure 2 c). LCR microwave plasma etching wils 
)■>•! • t:itl wit!i iK^-v-nvnTuTiei! pattern a.N niisk. with chlorine 
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[()(>49] If gas wiiicli IS Used chhmne gas was useti its etdiint: civ b 
ui, as theetching g^Lis of poKsihcon. w can use not to be 
restricted by this uorking cxaniftlc. Makmi: use of i'or 
exanple hviirobrornic acul ( - oxygen) or other brotruiie i\]x- 
gas . or fluorine x\jk gas it ts gtxxl. 

[(K)50] In addition, it is possible to do «inx)rphous silia^n gale a 
nd inetai gate or other prcxx'ssing, losimilar to this working 
CAanple. 

[005 1 1 (3 ) Contact hole Ibrmanon 

Without removing above-mentioned gate processing use resist p 
atieni alter fonning s<iuce drain 208 inaccordance xs ilh 
conventional LDD forming proems, it formed insulating fihn 
due to silicon oxide film iindthc plananzation 2 1 0 did. Komiing 
novolak resin film 2 1 1 of 0. 7 m film tluckness on substrate 
with spin coating . hard bakeit did. contact hole was formed 
resist n.^nm-i 1 :> -jfler rh;if rrt^ktnfj use of themethcxi which is 
shown m Working bxiinple 3, ( Figure 2 e). pattern was a>pied 
to subsUate novohik resin with oxygen reactive ion etching 
which designates thisas mask next. Furthemx)re using 
tetrachloro carbon ( v oxygen ) for etching gas with this as mask, 
itdid dr>' etching ot sihcon oxide film and fom^ contact hole 
2 1 3 ( Figuie 2 0. Above-mentioned resin was removed after 
th:!t due to theashing . 

[0<)52] (4) Melaliization 

Resist piiltem 215 lor melaliiziition it fonned in layer which me 
tallijsition itshould do after fonning aluminum film 2 14 of film 
tliictjiess 0.5 m widi sputtering methtxi . makinguse of 
rriLthod which is shown in Working Exanple 4 ( Figure 2 g). 
Next <\\y etching wlucfi uses tetrachloro caibon (+ clilorine) for 
etching gas with this as themask was done and metallization 216 
was ibrmed ( Figure 2 h). 

[0053] It am nxxiify etching gas suitably not just abow-mentio 
nalgas. It is possible also to use tor exmnple tnchloro boron f 
chlorine ( • tetrx'hloro cjrban ) or other etching gas. 

f(K),54j To simihu" to descrijition aUwe, it is |x>ssible to d(> tunu 
sicn . tfic tiUinium nundc ;uk] copper or other metallization 
{xiltem tbnnaln^n. hut rcspectiw optimization is 
na:ess;irvconceming etching methixi. 

[0055] Furlhennore. it docs not show here. /Vs tor partem for 
irtilion method due to this invention otlier cofistituent of 
M< )S semiconductor device, it ispossible to use for for example 
DRAM and processing etc of aip.icitor m iheferroelcctric 
nviKT. :rsi<f pattern due to this invention ixvausc it is 



!vIk-;v! li.ih i> k>r .UiVvl;tri;ixnt :i.'i!iiT.. umv WUU iitip ^wsw ;iitl..L-;j:kv ^om [-1 Si 10-4 ^()-5~2- i 



jP 97230fcO0A Machine Translation 



[ 0 0 5 6] lU±:0T^^«L^rMOS|l^a^§^^f^L. 



[0 0 5 7] U±. MO S LS I J)^:$i/\^- ■^'\z:$im^'^ 



t 0 0 5 I 



m 1 ] 2rfg^9a)i^g^ ^fftit&iT-^i,. 



[0 3] t^^ma^JL^lt^;^^.m1]C>x^Io^^±t -.f.r^itm 

30 : Ti^Mmx^n^, 3 0 2 Bl<tvv=i^fli, 3 03 



as ntisk, tlieetdurii: domjj i:. pi>NSiblc 

[0056] MOS inteurcited cnvuit vsit> prtxjuced iraJcmg use otstqi 

atxH'c operation\va.s \LTi}icd. f lumber of ^tcp^ of producUon 
step cixild \yc reduced with this working exanif^le in 
companstHiwith luiiil rtxcjilK . 

[0057 j You expressed iitxn-e. cmccmmg example which applies 
this invenUon tothe Kimc pciHeni of MOS L^l other step of 
LSI and,ftirthemx)re otlier l\pcs and semiconductor device of 
imtenai, il is possiblcalso, but nol to be reslricted by this 
working exainple to apply to tor example bipolar LSI aiidthe 
optica] electiomc IC . laser and gallium arsenide 
semiconduct(»r etc . In thai aise, ii is possible to change freely, 
t\pes of material being fabricated and photosetisitive material, 
exposure method . developing metiiod . etching metliod and 
giis etc, lilt does not deviate, in gist of this invention, but resist 
film thickness , the application condition and etching gas or 
other conditic»n modification and cTptimizaiion doing are 
desirable. 

[0<:)58] 

[HITecTs of the Invention] According to or inore this mvention, 
irradiating seleaively light to resist filmwhich includes silazane 
connection which was fomied on group bcxiywhich possesses 
material being fabricated in main surface, photooxidation doing 
exposed partdircctly, developing this and selectively removing 
exposed part or theune\)x>sc^ pajt high resoluhon and big dr>' 
etching resistana* , pattern jlMmalion which possesses 
tiiedimensional control whichis supenor is possible by foniiing 
resist pattern. Furthernx)re. vMih above-mentioned pattern as 
mask semiconductor manufiicture equipment manutacture ofthe 
low cost where number of steps is little by etcliing doing device 
mateOiii becomes possible. 

[Brief F.xpkmation ofthe r)ravvmg(s)] 

[Figure 1 ] It is a schematic diagram which shows pnncnple of thi 
s invention. 

[F'iguR: 2] it is a schematic diagram which shows Working Kxam 
pie which use-* this invention. 

[Figure }] h i> a step of this invention :uid a schenutic diagriim 
which shows a^mirast of theslep of Pnor Art. 

[E.\planation of Reference Signs in Di-awingsj 

301 ... substrate workpiece , 30J... silicon o.xide Him . 303... 
organic resist pmtem .101 exixKnre liaht , 1^)2 . polv 
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202... silicon nitride mt--nihnmc . 203... L(KT)S rcMst palia'ii 
204... LOC'OS . 205. gjic o.xidt' film. 206... gale 
poiysiltcon . 207 .. gate resist panem , 20S... source * dnuii . 
209... gale .210., inicrlaycr insulating film, 2! 1... nou>hik 
icsin film. 212... oontaa hole resist patleni ,213... contact 
hole , 214... metaliiziiiion miitcnal film. 215... inetatlization 
resist ptiitem and 216.. mctailizalion . 

[Figure 1] 
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